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ABSTRACT 
A clinical evaluation of the wetting angle of five FDA approved extended 
wear gas permeable contact lenses was made. To simulate clinical 
conditions, the wetting angles were measured from actual contact lenses 
instead of buttons. Each lens was subject to three different conditions, 
and the wetting angle was measured after each condition. 
INTRODUCTION 
For a number of years the PMMA material was the contact lens 
material of choice for the rigid contact lens wearer. Nevertheless, PMMA 
material for contact lens lacks the oxygen transmissibility required of a 
contact lens.1 In order to overcome this problem, new technology has been 
directed toward producing contact lenses that transmit more oxygen. This 
technology led to the rigid gas permeable (RGP) lenses. While having 
greater oxygen transmissibility, the polymers used often resulted in 
decreased wettability of the material. Today's high/super permeables have 
oxygen permeabilty (Dk) of greater than 25 x 1 o-11 (cm2/sec)(ml 0 2 x 
mmHg) and are primarily indicated for extended wear application. The 
materials, classified as polyacrylate silicones or silicone-acrylates, are 
composed of methyl methacrylate and silicone-substitute methacrylate 
monomers. Some have fluoro-substituted monomer included into the 
matrix as we11.2 Silicon's usefulness in contact lenses is its basic 
permeability to oxygen. Unfortunately, hand in hand with this property is 
silicon's inherent hydrophobicity.3 Thus, increasing oxygen permeability 
by increasing the proportions of silicone monomer also decreases 
wettability of the contact lens. 
The measure of wettability is the contact angle or wetting angle. A 
drop of liquid on the surface will either spread evenly across the whole 
surface or it will spread a limited amount, forming a boundary between 
the liquid and the solid.4 The wetting or contact angle is the angle 
formed by the tangent of the liquid surface and the surface of the solid 
1 
(Fig. 1 ). A material with a wetting angle greater than 90° is said to be 
hydrophobic ("water hating") while a material with a wetting angle less 
than 90° is partially wettable. If the wetting angle is 0° , then it is 
completely hydrophilic ("water loving").s 
Fig. 1 Wetting Angle 
The wetting of the contact lens on the eye is important for good 
vision and comfort. If the contact lens material is not easily wettable, dry 
areas occur and form beads of water on the surface of the lens. This 
causes vision to be blurred and the lenses will be less comfortable 
because these dry areas cause irritation to the eye. Therefore it is 
desirable to have a wettable surface over which tear fluid can spread 
evenly.6 
Each lens manufacture/distributor is interested in finding a wetting 
angle measurement to determine the material's performance as well as 
competetiveness. The manufacturers have taught us that the best angle is 
the lowest. There are a number of methods which have been used for the 
measurement of wetting angles. Among them are: 1) sessile drop7, 2) 
tilted plate7, 3) Wilhelmy plate7, 4) bubble plate8, and 5) CMLA methods. 
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All of these methods usually use flat polished buttons of the contact lens 
material. This study was designed to make reliable measurements of the 
wetting angle of the new extended wear gas permeable contact lenses as 
it relates to clinical applications. 
MElHODS 
The sessile drop was used in this study to measure the wetting 
angle, being the most common and simplest method.4 The sessile drop 
involves measurement of a drop of liquid resting on a plane solid surface. 
The wetting angle was determined by constructing a tangent to the profile 
of the drop at the point of contact with the surface. This can be done on a 
projected image, or photograph of the drop profile and taking a direct 
protractor measure to arrive at the correct angle. 
The instrument I have chosen to conduct my research with is the 
Kayeness D-1060 Contact Angle Viewera. This instrument has both a 
protractor overlay for direct readout of the wetting angle, as well as a 
horizontal/vertical dimension scale for using a calcu Ia ted method 1 0. A 
direct readout of the wetting angle was obtained using the protractor 
overlay method. 
In an attempt to standardize the size of the drop placed on the 
contact lenses, a two micro-liter drop volume of distilled water was used 
as recommended by Lin and Pinkus.11 
To better simulate clinical conditions when measuring wetting 
angles, contact lens as they came from the lab were used instead of 
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a. Kayeness Inc., Downingtown, Pa. 19335 
polished buttons. To minimize surface variables, the contact lens were 
ordered in the same base curve, overall diameter, and power. The lenses 
used are as follows: 
Base 
L~ns Curve Diameter Powf;lr DJs Mat~rial 
Boston IV 8.00 9.0 -2.00 28 sil/acryl 
Oxyflow EW 8.00 9.0 -2.00 56 sil/acryl 
Sila Rx (aphakic) 8.00 10.5 +14.00 130 silicone 
Paraperm EW 8.00 9.0 -2.75 56 sil/acryl 
Boston 8.00 9.0 -2.00 71 
Equalens 
fluoro-sil/acryl 
Each lens was subject to three conditions performed sequentially 
and the contact angle measured after each condition. Ten measurements 
were taken on the convex surface and averaged. 
Condition 1 : Each lens was taken directly as it came from the lab 
and the wetting angle was measured. 
Condition 2: The lenses were placed in Barnes-Hind Gas Permeable 
Wetting and Soaking Solution for 48 hours fully 
immersed. Then they were dried with Kimwipes until 
visually dry and wetting angle again measured. 
Condition 3: The lenses were polished with x-pal on a sponge 
strawberry tool for 30 seconds with moderate pressure. 
The lenses were then rinsed with distilled water, wiped 
visually dry and measured for wetting angles. 
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RESULTS AND DISCUSSIONS 
Ten measurements from the three conditions were taken and 
averaged to get a mean value for each condition. 
Table 1 
Condition 1_ 2....__ a_ 
Boston IV 87.2 79.2 70.7 
Oxyflow EW 90.2 81.1 80.1 
Sila Rx (aphakic) 68.1 57.6 62.3 
Paraperm EW 89.6 83.6 80.2 
Boston Equalens 91.3 84.9 82.3 
Two factors contributed to the greater wetting angles than that 
listed by the manufacturerb. First, the angles were measured from a 
curved lens rather than a flat button. Second, it was found that distilled 
water produced as much as 43° higher wetting angle than wetting 
solutions.12 
L . 
17 
37 
35 
30 
In condition one, it was found that the Sila Rx lens, though pure 
silicone, generated the lowest wetting angle. This would not seem logical 
if remembering silicone's inherent hydrophobocity. This low angle was due 
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b. Column 4, Table 1 
to the fact that the lens came pre-soaked from the laboratory in solution. 
In condition two after being soaked in wetting and soaking solution, all the 
lenses showed an increase in wettability as was predicted. In condition 
three, after polishing the lenses with x-pal, wetting angles decreased for 
all lens with the exception of the Sila Rx lens which increased. 
It can be concluded that these extended wear gas permeable contact 
lenses will have increased wettability after being soaked in a wetting or 
soaking solution. This can be applied to better performance of a gas 
permeable lens upon dispensing by a practicioner. Another finding of 
interest was that polishing the contact lenses also increased the surface's 
wettability. The Sila Rx lens was the exception to this. Again this can be 
applied to clinical dispensing or towards decreasing contact lens wetting 
symptoms ( blurred vision and discomfort) after some period of extended 
wear. 
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DATA 
Condition 1 
Boston IV 
Oxyflow EW 
Sila Rx 
Paraperm EW 
Equalens 
Condition 2 
Boston IV 
Oxyflow EW 
Sila Rx 
Paraperm EW 
Equalens 
Condition 3 
Boston IV 
Oxyflow EW 
Sila Rx 
Paraperm EW 
Equalens 
92,96,89,88, 72, 73,99,93,88,82 
86,81,88,92,92,94,89,93,95,92 
65,65, 70, 72,68,59, 73,69,69,71 
93,93,88,82,94,94,92,87,82,91 
87,92,92,93,86,89,95,97,94,88 
81, 73,80,87,85, 78, 75, 75,82, 76 
73, 74,87,86,86,87, 77,74,82,85 
50,40, 70,50,65,60,55,58,64,64 
84,80, 78, 77,90,92,93,91, 74,77 
83,90,88,89,82,84,91, 77,79,86 
85,86, 75,60, 70,60,65,64, 72,70 
91, 75, 72,82,85,90, 78, 78, 76,74 
70,50, 73,62, 74,55,62,63,58,56 
90, 76, 73,81,86,91, 78, 75, 77,75 
85,80,89,88, 77, 78,81,90, 79,76 
Average 
87.2 
90.2 
68.1 
89.6 
91.3 
Average 
79.2 
81 .1 
57.6 
83.6 
84.9 
Average 
70.7 
80.1 
62.3 
80.2 
82.3 
